Reproductive failure in swine is often a difficult diagnostic problem. Recent estimates are that less than half of the incidents of swine abortion or infertility are correctly diagnosed. 3 Many times, when diagnosis of infectious disease or management problems is not obtained, feed quality and safety may be questioned. 2 Often these questions involve the relationship of molded feeds and/or mycotoxins to reproduction diseases. Field studies have generally been retrospective in nature and have not clearly implicated mycotoxins. 2 Experimental studies to support the role of mycotoxins in swine reproductive diseases are limited. 4, 5, 9, 10 Most work has been done with the estrogenic mycotoxin zearalenone. 4, 5, 10 Experimentally, zearalenone can produce anestrus in open mature sows. Estimates of the concentration of zearalenone required to produce anestrus range as low as 3 ppm. 10 Zearalenone may also contribute to decreased litter size and early embryonic death. Experimental data indicate that dietary concentrations in excess of 30 ppm are required to produce this effect. 4 Limited studies with T-2 toxin and diacetoxyscirpenol (DAS) are suggestive of some interference with gestation. Concentrations of both zearalenone and the trichothecene toxins (T-2 and DAS) required to produce experimental reproductive disease are usually far above those generally found in analysis of feed specimens by diagnostic laboratories. 9 Increasingly, researchers and others interested in mycotoxin-related diseases are suggesting that low levels of mycotoxins such as vomitoxin or zearalenone, although not inherently detrimental to reproduction, may serve as markers for other agents not detectable by routine diagnostic procedures. This claim presents a dilemma to the diagnostician because laboratory confirmation often requires detection of an etiologic agent. Furthermore, there is sometimes a tendency to ignore the dose-response principles of toxicology and to assume that any amount of mycotoxin in feed is causally related to the clinical problem present concurrently.
The study described here represents an attempt to conduct a prospective evaluation to examine the hypothesis that increased incidence of mycotoxins in feeds is associated with higher incidence of reproductive failure in swine.
A prospective cohort study was designed based on presence or absence of mycotoxins in finished feeds available to swine. 6, 7 Feed samples were gathered from each herd selected for the study. Each feed or grain collected was analyzed for aflatoxin, zearalenone, zearalenol, T-2 toxin, and vomitoxin utilizing a combination of thin layer chromatography and gas liquid chromatography according to procedures previously described. 8 Producers were requested to submit a feed sample each time the source of grain or supplement changed. If the source did not change for at least a month, monthly samples of the same lot were requested.
Herds for study were obtained from 2 sources. Herds cooperating in the National Animal Health Monitoring System (NAHMS) study conducted at Iowa State University and supported by USDA consisted of approximately 30 herds selected at random and sampled for a period of 6 months. This survey was repeated in 2 consecutive years with different herds. The second source group included 24 sow herds selected for uniformity of management and served by a computer-assisted record system (SG) a located in central Iowa. The SG herds cooperated for a period of 3 years. Each source group was evaluated separately because of the different nature of their selection criteria.
Herds included in the study had a spectrum of sow parities, and all-gilt herds were not used. Only confinement or drylot farrowing operations were utilized. Cooperating producers were informed that reproductive problems considered for study would include the following: 1) abortion, 2) stillbirths, 3) mummified fetuses, 4) failure to farrow after confirmed pregnancy, 5) small litter size, 6) repeat breeding, 7) anestrus, and 8) irregular estrus (A. D. Leman, 1983, unpublished data). Producers were asked to indicate which, if any, of the reproductive problems listed were present in the herd at the time of each feed collection. In addition, data on farrowing rate, litter size, stillbirths, and mummification were collected by area veterinarians in the NAHMS study and compiled at Iowa State University. Data from the SG system were available through computerized farrowing records and included live births, stillbirths, and mummifications.
Mycotoxin occurrence and incidence of reproductive problems were compared in a 2 by 2 contingency table using the Chi-square statistic to test for differences. Mycotoxin-infected and control herds were compared with respect to farrowing rate, litter size, stillbirth rate, and mummification using Student's t -test. 6, 7 Incidence of mycotoxins varied widely among the 3 collection years, from farm to farm, and by season. Feed concentrations of mycotoxins were generally low. Incidences of contamination by aflatoxin and T-2 toxin were negligible. Overall incidence of vomitoxin contamination in feeds was high, often greater than 50% in certain time periods. Zearalenone contamination was moderate. Both zearalenone and vomitoxin concentrations were generally low (less than 1 ppm) ( Table 1) . Zearalenol was detected in less than 4% of the feeds from the first NAHMS source group. Of 6 total positive zearalenol specimens, 5 occurred in February 1985 at the beginning of the project and 1 occurred in July 1985. Because of limited occurrence, zearalenol was not evaluated in relation to reproductive status.
Comparisons between occurrence of mycotoxins and reproductive performance as judged by swine producer evaluation are presented in Tables 2-4 . Data were evaluated separately for each of the 2 source groups by Chi-square analysis. Table 2 compares all mycotoxin-positive reports with all those negative for any mycotoxin. For the NAHMS herds, there was a trend toward increased failure rates when mycotoxins were present, but it was not statistically significant. That same trend was not apparent for SG herds. The dicotomy of response to a specific mycotoxin is apparent when comparing the observations for zearalenone between different source herds ( Table 3) . Failure rates were reversed in NAHMS herds compared to SG herds. In neither source group was the difference in failure rates significant at the P = 0.05 level, but in the NAHMS group, P = 0.10. Both NAHMS and SG groups had higher failure rates when vomitoxin was positive (Table 4 ). However, in neither group were differences significant at the P = 0.05 or 0.10 level.
The reproductive performances are compared between high and low concentrations of zearalenone (Table 5 ). This comparison was run only in the SG herds and was not significant. Because of the limited number of high positive zearalenone specimens, this comparison is probably of limited value.
The farrowing rate and litter size in NAHMS herds are compared to the mycotoxin status ( Table 6 ). There were no significant differences between positive and negative feeds with respect to farrowing rate or litter size. No significant differences were detected in stillbirth rate or mummification rate between mycotoxin-positive and mycotoxin-negative results for either the NAHMS or SG source groups.
Based on this preliminary review of the data, there is no strong association between presence of mycotoxins and occurrence of reproductive failure in Iowa swine. However, in the NAHMS source group there was a trend toward increased failure rates when samples were positive for either zearalenone or vomitoxin. As indicated earlier the source groups were chosen based on differences in their composition. The random selection of NAHMS source groups made no allowance for similarity or quality of management. The SG producers, on the other hand, were generally highly motivated 
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